Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.004 Å; R factor = 0.033; wR factor = 0.085; data-to-parameter ratio = 41.5.
In the title triangulo-triruthenium compound, [Ru 3 (C 6 H 15 -O 3 P)(CO) 11 ], each Ru atom has distorted octahedral coordination geometry. The monodentate phosphine ligand is equatorially coordinated to one Ru atom, leaving one equatorial and two axial carbonyl substituents on the Ru atom. Each of the remaining two Ru atoms carries two equatorial and two axial carbonyl groups. In the crystal, molecules are linked into an inversion dimer by a pair of intermolecular C-HÁ Á ÁO hydrogen bonds and the dimers are stacked along the b axis.
Related literature
For related structures, see: Bruce et al. (1988) ; Churchill et al. (1977) . For the synthesis, see: Bruce et al. (1987) . For stability of the temperature controller used in data collection, see: Cosier & Glazer (1986) .
Experimental
Crystal data [Ru 3 (C 6 Table 1 Hydrogen-bond geometry (Å , ).
Symmetry code: (i) Àx; Ày þ 1; Àz.
Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008 ); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 ).
In the title compound, the monodantate phosphine ligand has replaced a carbonyl group in the equatorial plane of the Ru 3 triangle. The triangulo-triruthenium is bonded equatorially to a monodentate phosphine ligand. The Ru2-Ru3 bond is noticeably longer [2.8605 (2) Å] compared to the other two Ru-Ru bonds [2.8348 (2) and 2.8436 (2) Å]. The unusual increase in the length of Ru-Ru bond in comparison with those of Ru 3 (CO) 12 structure (Churchill et al., 1977) can be attributed to the steric effect induced by the bulky substituent.
As observed in Ru 3 (CO) 12 , the bond from metal atoms to the axial CO groups in complex (I) are longer (Ru-C ave = 1.941 Å) compared to the equatorial CO groups (Ru-C ave = 1.917 Å). The equatorial Ru-C-O moieties are linear (average angle: 178.30°) whereas the axial Ru-C-O moieties are slightly bent (average angle: 174.14°). Similar observations were made by Bruce and co-workers for the range of monosubstituted complexes synthesized by them (Bruce et al., 1988) .
In the crystal structure, the molecules are linked into dimers by intermolecular C12-H12A···O2 hydrogen bonds and stacked down the b axis ( Fig. 2 and Table 1 ).
All the manipulations were performed under a dry oxygen-free nitrogen atmosphere using standard Shlenk technique. THF was dried over sodium wire and freshly distilled from sodium benzophenone ketyl solution. Radical anion method was used for the synthesis of complex (Bruce et al., 1987) . The title compound (I) was prepared by mixing Ru 3 (CO) 12 (Aldrich) and . Crystals suitable for X-ray diffraction were grown from dichlomethane/methanol solution at 283 K.
Refinement
All hydrogen atoms were positioned geometrically and refined using a riding model, with C-H = 0.93-0.97 Å and U iso (H) = 1.2 or 1.5U eq (C). The maximum and minimum residual electron density peaks of 1.01 and -1.23 e Å -3 were located 0.74 and 0.69 Å from atoms C12 and Ru3, respectively.
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Figures Fig. 1 . The molecular structure of (I) with 50% probability ellipsoids for non-H atoms. 
Special details
Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & Glazer, 1986 ) operating at 100.0 (1) K. 
